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INTRODUCTION
Dilatation of right and left atrium is a common complication in atrial fibrillation/flutter (AF/AFL), especially in the long-term existence of these arrhythmias, due to a violation of the function of the left ventricle, leading to the development of chronic heart failure (CHF) and its progression according to growth of the functional class (FC). This suggests that AF/AFL can lead to significant morphological and functional changes in the heart [1] [2] [3] . Radiofrequency ablation (RFA) of arrhythmias in the right or left atrium is effective for the strategy of rhythm control, disappears or significantly reduces the number of arrhythmia paroxysms, which positively affects hemodynamic parameters of the heart, especially the size of the atrium, that is, it affects the risk of progression of CHF [3] [4] [5] [6] .
It seems expedient to study hemodynamic parameters in patients with AF/AFL and CHF in the early postoperative period of RFA depending on FC CHF to determine which of them can affect the progression of CHF.
OBJECTIVE
To evaluate parameters of the hemodynamic after ablation atrial fibrillation and/or flutter depending on the functional class of chronic heart failure.
MATERIALS AND METHODS
On the basis SI «Zaycev V. T. Institute of General and Urgent Surgery NAMS of Ukraine», Kharkiv, Ukraine 74 patients were evaluated after RFA of AF/AFL at age 60.6 ± 7.05 ((М ± sd)) (44 men and 30 women). Patients were divided into groups based on FC CHF (according to the New York Heart Association (NYHA)): 23 patients with CHF I FC, 32 -II FC, 19 -III FC. Patients IV FC CHF were absent.
Evaluated: heart rate (HR), pulse, systolic and diastolic blood pressure (SBP and DBP, respectively); electrocardiographic (ECG) characteristics -QRS, QTc; echocardiographic (ECHO) parameters: ejection fraction of left ventricle (LVEF), left ventricle end-diastolic diameter (LVED), left ventricle end-systolic diameter (LVES), left and right atrium size (LA and RA, respectively). For measuring the duration of the QT interval and subsequent calculation of QTc, the ECG was recorded on the computerized cardiologist Cardiolab + (HAI-Medica). The length of the corrected QT (QTc) was calculated using the Bazett formula: QTc = QT/(RR^0.5), the accuracy of the measurement is 0.5 ms. SBP and DBP were measured by the Korotkov method with the tonometer GAMMA 700k, accuracy of measurement -1 mm Hg. ECHO study was performed on the apparatus Toshiba Applio 400. To calculate LVEF the Teichholz formula was used: LVEF = ((7 / (2.4+LVED)) •LVED^3-(7/(2.4+ LVES)) • LVES ^3)/((7/(2.4+LVED))•LVED^3))•100%.
Parameters were evaluated in FC CHF groups until and within 3-5 days after RFA.
The obtained data after the formation of the database was processed in Microsoft Excel, SPSS 17.0. For statistical evaluation of the results parametric criteria were used (mean value -M, standard deviationsd), nonparametric criteria (absolute (n, number)). Reliability of the differences between groups was evaluated using the nonparametric Mann-Whitney U Test. The results were considered reliable at the significance levels p ˂ 0.05. The Spirman correlation analysis (nonparametric), which shows the degree (rs) of the statistical dependence between the observation pairs, where 0 > rs ≤ 0.5 is a weak link, 0.5 > rs ≤ 0.6 moderate, 0.6 > rs ≤ 1strong. The reliability of the obtained correlation coefficients was determined from the table «Standard correlation coefficients» based on the calculation of the number of degrees of freedom, followed by the definition of the critical value of the Spirman rank correlation coefficient, p ˂ 0.01. Parameters as level of SBP and DBP, LVED, LVES, QRS have not significant difference, so FC CHF was not related to these indicators.
RESULTS AND DISCUSSION
In I FC and III FC CHF, HR and pulse were significantly higher before ablation.
I FC CHF was associated with significantly higher LVEF both before and after RFA in comparison with III FC CHF.
LA and RA size were significantly lower in I FC CHF both before and after RFA compared to the III FC.
I FC and III FC CHF were associated with significantly incensement in QTc duration after RFA, in II FC CHF no such trend has been identified.
Below are correlations ( Fig. 1-3a ) between different pairs of observations, depending on FC CHF before and after ablation. On the correlograms I FC CHF (both before and after ablation) were determined the appearance of strong connections between the SBP and DBP (rs = 1,0; р < 0,01); у II FC CHF between LVES and LVEF, LVED (rs = 0,7; р < 0,01), was maintained between SBP and DBP (rs = 0,62; р < 0,01). Also for III FC CHF the maximum numbers of strong links has been clearly defined, especially new between LVEF and QRS (rs = 0,64; р < 0,01), LVES and LVED, RA (rs = 0,66; р < 0,01), LA and LVED (rs = 0,65; р < 0,01). There were no differences between periods of observation. The size of the RA was a characteristic feature of the III FC CHF, which was noted in the study Luong С. and Xiao H. [7] [8] , as an important indicator for the development of recurrence of AF. Further researches are needed to clarify the impact of these indicators on the efficacy of RFA at various stages after intervention and the risk of CHF progression to a higher FC.
We showed that a smaller LA size was observed in I FC CHF, that was reflected in the study Park J.K. et al. [9] [10] [11] , where it was shown that a smaller LA size was associated with a better outcome of RFA in the late period, probably due to fewer structural and hemodynamic changes in the heart.
Also, the dilatation of both atriums in the study Xiao H. B. et al. [8, [12] [13] was associated with a poor prognosis in patients with AF, which was confirmed in our study: the increase in atrial size was associated with an increase of FC CHF.
QTc interval could used as an independent predictor of arrhythmia recurrence [14] [15] . Research of Ning Ma et al. showed that recurrent AF patients had a longer QTc interval than non-recurrent patients. Also, abnormal QT interval predicts AF because it reflects alterations in atrial refractoriness [16] .
As a result of the correlation analysis, it was determined that there was a change in the number of correlations and an increase in the correlation between the indicators from I to III FC CHF, which showed a causal relationship, that is, one change led to a mandatory change of another indicator. According to our correlograms, it can be proposed that the dilatation of LA and RA with the background of inadequate treatment of arrhythmia led to the progression of CHF from a clinically insignificant course, such as patients I FC, to III FC CHF due to the dilatation of LVan increase in LVED. Similarly, in patients with I FC CHF with poorly drug controlled arrhythmia alternative treatment as RFA should be considered as the choice of therapy as early as possible.
There are several limitations to our study. The observation was done in the acute period RFA, so it is not yet possible to reliably talk about the degree of RFA efficiency, however, parameters such as a size of the LA, RA, LVEF, duration QTc are required further monitoring in the delayed period and can serve as reliable predictors of arrhythmia.
CONCLUSIONS
1. The levels of heart rate and pulse decreases in I and III functional class of the chronic heart failure in the acute period radiofrequency ablation; systolic and diastolic blood pressure, QRS, left ventricle end-diastolic and left ventricle end-systolic diameter do not change after radiofrequency ablation.
2. Patient I and III functional class of the chronic heart failure are having increasement of QTc duration in acute period of radiofrequency ablation that could be used as an independent predictor of arrhythmia recurrence.
3. Patients with I functional class of the chronic heart failure have significantly lower left atrium size compared to III functional class of the chronic heart failure, which is associated with the best outcome of effectiveness of radiofrequency ablation in the late period.
PROSPECTS FOR FUTURE STUDIES
It is expedient to study the hemodynamics and features of the treatment of chronic heart failure, depending on the functional class in patients at various stages after interventional interventions for fibrillation and atrial flutter.
The research was carried out within the framework of the research work «Pharmacological and interventional approaches to the treatment of patients with heart rhythm disorders and arterial hypertension» (state registration number 0116U000973).
